Toxicological consequences of differential regulation of cytochrome p450 isoforms in rat brain regions by phenobarbital.
Cytochrome P4502B is an isoform of cytochrome P450 (P450) that is induced by the anticonvulsant drug phenobarbital. Here, we demonstrate the constitutive expression and predominant localization of CYP2B in neurons of rat brain. Administration of phenobarbital to rats resulted in selective induction of P450 levels in cortex and midbrain, while other regions were unaffected. Immunohistochemical localization of P4502B in brains of phenobarbital treated rats revealed localization of P4502B in neuronal cells, most predominantly the reticular neurons in midbrain. The anticancer agent 9-methoxy-N(2)-methylellipticinium acetate (MMEA) has been shown to exhibit preferential neuronal toxicity in vitro. Pretreatment of rats with phenobarbital potentiated the toxicity of intrathecally administered MMEA in vivo, as seen by the degeneration of reticular neurons. Thus, induction of P450 in selective regions of brain by phenobarbital would profoundly influence xenobiotic metabolism in these regions, especially in clinical situations where phenobarbital is coadministered with other psychoactive drugs/xenobiotics.